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v^, 9-y^n^>f;V7f->, 2 5 ' - yfi^fyTfV v > 3 ' — 5>* 
X7x-K 2', 5 , -7ft + y7f;y>3'-*;^7x- hSJTMDL 
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^ (acth) , m-f-yv ">A5pjm^^K (bnp) ;&m r s#4fflfl&7 7*-/v 

MftV^9-« tfiStt-fb^^K (PA CAP) afetffc-e-itfc tUSWCRf^I 
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1 3 1 %nmfox.&/xittiD.m t &&*t'f> tmm i ~ 3 

9-12 m^f tL^cffi^it^&o 

[WWfcK 14] 1 tiO^I&i£ttffll&&m*g 5 Xt± 6 IcfBIROJ&ft-CJe* 

[flt3fcg 1 6 ] ^«6tt»«fflJS***fliH**o & OT«2b & , 9-15 

1 7 ] #f^§$«#^ b fi*<7> CD -C* & . If 9-150 

1 8 ] 9-17 OV»i**t*»H|B«^*#^fttM««[**3t 

W^-M 2 0] 7f-^v^7- -fe* fete* WUfr Of & ^fe#**T ^fv 

[IS^2 1] ^#^»^4-8<7)^ftt^lcfBm^«^T^. IS* 

[f»*^ 2 2 ] &fflmmm**E s must?* & > mim i9~2im^f 

2 3 ] £ffittttfflfl&4^*UM*0 © * > Wf*^ 19-2 
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2 (D^irtifriztmntgm-X&o 

4] &im&mm&t h^^f*^, tm^i 9-22 

im^oM 2 5 ] m$Cg 1 9 - 2 3 O v^Ttt^ HfBm^^*^^tr#3i £ 

[0001] 

i}^^L^^mmz^^^^mmmm.(D^m^m^r^m^%mRrf^K 
[000 2] 

(embryonic stem cell: E S $BJ3&) . M££M)& (embryonic germ cell: 
E GIBBS) . JK'fcfelg» (embryonal carcinoma eel l : ECiSI) ^ #fg'&J&# 
itIEIfflJ&Gnultipotent adult progenitor cells: MAPIII) > 
IBIS (adult pluripotent stem cell: APS») o &T> £ 

Kb<D7 %e smmzm^mrx, ^mmzmmKwm-t&o 

[0 0 0 3] 
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[0 0 0 4] 

fl&**tH*t JfiLVf Wx.fl ^v^BJflirt (fetal calf serum 

: FCS) , ^vjMf. -V^IfiLYf) ^ttf-So i}|liES»M*?PlL 

[0 0 0 5] 

o cork e smft^o^ov > »; * ?x*m&-fz t&K, 

[0 0 0 6] 

-e<7)«fc 9 ft^ttH^O 1 o i: LT^JflL^ia#IS?- (leukemia inhibitory fact 
or!LIF) ^Pe>tLTi3 0 (*S#^ 5 , 1 8 7, 0 7 7f) , £*U±»* 

. 3t**M&> LIFm*tffflUv^ 0 JfiLVf ^it:^i©» 

^>n-h7u-h±^«1-&£tkWii&££frTv>& (^:H#fp^5, 16 

6,0 6 5-^-) c 
[0 0 0 7] 



tBSE# 2003-3100198 



&m 2002-318052 



5/ 



MlJ:^S$ti/:li h«<?)iIliIW (xenotranspla 
ntation) t&ftZti, W^m^^mm^* - t Kft&o 

[0 0 0 8] 

tot, e s *hj&<7> j: ^ %&ffi&&mm<vmm&m¥tt&&<vMffi*z<vm¥ 

[0 0 0 9] 

t k x «9 > 5L«F«Bsa*<Kff tt<^ e s mik * * 9 ^ > a - v v - h o±-e^^-r 

& (^S#Hrf£5, 1 6 6, 0 6 5f) o Jfo?f Kftx.-C#5e<Z) 

«»W**trlBEttfMffllSl**ffl** 2001-50830 2-^<Zr^) fflk 

*> «9 ^#^^gm%*^tf^^^^^^^^^^#M^#14<^E S 

, Esmi&<om&*fc&=HSkft<ote«>tett. teSpjaasa^ftTtwJii-^ESttijB 

[0 0 10] 

MS*:*** 1 1 

#|§2 001-50830 2^m. 

*@#wp^5, 16 6, oss^wmm 
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[0 0 11] 

t J: 9 fc-TAIWi] 

T^RTtgr^ o tzo *mw<7)&mmm&, cKDXi Kt£5fc> /RTflg £: $ ttT £ 

10 0 12] 

mm * Mfc-t ztztb <o^m 

[0 0 13] 
[0 0 14] 
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• 



[0 0 15] 

*9§*a#fc*3^-c, [mm] ^:^±^ warn ^Km, rt&*tfcJRi-*^fc< 

[0 0 16] 

I&fcttfcU EStt> EGA, ECIE MAPtt, APS»^m 

s*l& 0 -e-oftwo-c** rEttffSfflia (esw j i*> £^hm&*#u m 

[0 0-1 7] 

«u»*v»$ (*tt&iE^ib : \^mmMm^¥m\ 3 6 7i (199 7^) m 

[0 0 18] 
[0 0 19] 

^y^7-b'(i, ATP/S^cAMP (f^f^'j^^AMP) fc&JfcS-MW* 
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±k g 9 K^taaasw*^ t r $ * ^iBJ!^k> ^^wc £ o m«s $ 

£2"CK£K -v^^ 7 7h, ^f^> * -9-^ ftl Oli^Tf 

^;^v^^-HfC0#^ ? f^^^TV^ (ffOx.WT, Patel, TB et al., Molecu 
lar biological approaches to unravel adenylyl cyclase signaling and func 
tion, Gene, 269, 13-25, 2001) o > X-ltZtDi *> 9HKov>r, ^^^t 
l± 5 @H £ o T atfS^*«#«l £ *i/C v> S ri*. v^77 £ & O l*£:T t: 
ftii< BE^J**^ $ tt-C v» a i i: , *3 J: IT £ it <b <0^**HU^Ji«l» * 

[0 0 2 0] 

ot, ffjx.it Tfzji/fi/^ ^—^dco m&mm cm & v ^ 7" ^ £ 

t r 7- .'ufv * 9 - -t? <£> m <o v ^ ;H5it *«t^i- & fcffcffi 1~ & & 
[0 0 2 1] 

[0 0 2 2] 

7r-;iMis?7-vzMmm^&mm<vww^ SQ22536 o- ( 

n 9_.>^ n ^>f;i/77'->, 2 ', 5 ' -Vft* v7f/ v ^ 3 ' -y** 7 
x- K 2', 5'-yft^y7fyy>3'- ; e^^7x-f, MDL-1 2 
,3 3 OA (v'^-N- (2-7i-;vy^n^>f;l') 7fy^n h'jf-fe- 
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^#$12 0 0 2 - 3 1 8 0 5 2 ^-vl 9/ 

l-xy-2-7^) * ¥<D4Y&Wm? hfi, Zith tiCALBIOCHEM — NOVABI 
OCHEM CORPORATION (California, USA)&»<br|Tl£2tLT:fc *) , tlCA^t- 

, S Q 2 2 5 3 6 t-CCfflt- *<n^*<DW&W&Z.\*mz.mfeZfiZi>V> 
-Ci±&v^\ 1//M-10 mM, U't L < J± 1 0 ^ M~ 1 mM^tM 

[0 0 2 3] 

corticotropin, adrenocorticotropic hormone: ACTH) , Mi~ h V t> AflJIR 
s^rff- K (brain natriuretic peptide: BNP) , Ti^«Tf-;Vfv^ 
7 — -t?fi§1*Mfc'' v * "/-f- K (pituitary adenylate cyclase activating polypeptide 
: PACAP) 

[0 0 2 4] 

JbfBA C T H> BNP. P A C A P & K£M£f & 7 * JWRMK*? 

ACTHfi, 3 9ffl07 5/ i*?)lfiWf K (ACTH (1-3 9) ) 
t*oT, N5fc4ftl~2 /»ti#S|!feiC*aU 2 5-3 3^)75/1 

l±Ii:±otffiitt, N5fcSftl-l 8»cH»j&JWI»^ffl*»*4ia:^?>*LT 
v>&^\ ^BJ^cisv^rti, ACTH (1-3 9) Kin*. ^(Dm^h^ A C 
TH (1-24) , ACTH (11-24) * £ £ &o itt 

h<0^^- Kl±, 1 nM~ 1 0 £r£ L < »± 1 ~ 1 0 ^ MWfM 

[0 0 2 5] 

JiffiL/cA CTHs BNP, PACAPftiTM^&Oy^^VH* 
fiv^-f^'fc^m^fBm^tLTV^^ (iilt ftHfttf&ttft 4 , 4 15, 5 4 
6-^;4-*S^^ :*Mfc#ft* (*3JR) 1178- 1 1 7 91, 7 2 1IM 
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2 8 6-2 8 71 (1 9 9 8) (**) JUSMb^raA) > XlitfcH^ LT7fjfJt£*l 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 

■$tsi*>%^ ^m<fi>i&W&m*, L< ti«ejSJ#«ffl*/J^ife (cell cultu 
re minimum medium: CCMM) U - tLlC^PpgJH^ jflLVffi 

m^/> truafe-fbSU (flflx-tf, 2-^;V*yhx^y-;i/ (2 -ME) , vft h 
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[0 0 2 9] 

S^itltffflt^ ri«J»**ffl*/>Wft (CCMM) J l±, ZiUzfrit 
[0 0 3 0] 

<E-£>JM£0g£ Ltli, Dulbecco's Modified Eagle's Medium (DMEM) , Minimal e 
ssential Medium (MEM), Basal Medium Eagle (BME) , RPMI1640, F-10, F-12, a 
Minimal essential Medium ( a MEM) , Glasgow's Minimal essential Medium (GM 
EM), Iscove's Modified Dulbecco's Medium & & £ t^tl^ TfTjR.© 

[0 0 3 1] 

f WiLv^CCMMI^ ilW«^GMEMt|)^o 



[^1] 





(mg/L) 


C a C 1 2 mfo) 


2 0 0.0 0 


F e (NO s ) 3 • 9H 2 0 


0.10 


KC 1 


4 0 0.0 0 


MgSQ 4 (SSTfO 


9 7.67 


NaCl 


6 4 0 0.0 0 


NaHCO s 


2 7 5 0.0 0 


NaH 2 PCU • H 2 0 


10 7.80 


D — if;V=i— X 


4 5 0 0.0 0 




16.00 


L-T/VdjS- > . HC 1 


4 2.00 


L v • HC 1 


3 1.29 
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(^1 <Dffi.£) 



T — *? ft/% £ V 


2 9 2.0 0 


t — v x^^vHr l • h n 


*? 1 0 0 


T — ^ y i/)S 


5 2.40 


T — D-Y-i/V 
±j ' — 1 i is *r 


5 2 4 0 


T — IT -?J?v • HP 1 


7 3 10 




15 0 0 




3 3.00 




4 7 6 0 




BOO 


T — ^ a iyly • 2 NT a • 2H.O 


5 2.1 9 


T -/n U V 


4 6.80 


"n — r 1 a^v ^'r vi^ 
J-/ v^a^^-^r/-^ Bsc 


9 0 0 


•aEu Li — 1 y 


^00 




2.0 0 


i — r/i^h— A- 


3.6 0 




2.0 0 


try K^ft-/VHC l 


2.0 0 




0.2 0 


fTSVHC 1 


2.0 0 



[0 0 3 2] 

Sff L<{^ CCMMlCte, 0.1mM^75/»iiO f lmM tf;Hf> 

Til'a^T?.. ^JxJ^f MEM non-essential amino acids solution 10 mM liquid (In 
vitrogen) t LTiimSfrtTV^ & <7>*W%-$-2> 0 fcf;l/fcfy^- h V V -Mi, $1 
MEM Sodium pyruvate solution 100 mM liquid (Invitrogen) t LTlfrM 
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[0 0 3 3] 

^ (l i f) vm? hti&o ^mum^t, &#K^i-&tJS-e&& 

[0 0 3 4] 
[0 0 3 5] 

W7;V7*^ ^ MfiL«T;v:/2- * vj&ttffi%> AlbuMAX I (g» 
K (fll*.^ ^»Jy>, L-77->, L-7^7rA L 

-y^frA L-7*^*~>M> L-^;U^5^m. L-7x77->, L 
L-Wvn-fv>, L-'J-rA L-n^*», L-^^v 
. L-T;V^>. L-^*->\ L-^n'JA L-kFo^v^rA 

) . H"^5>. h 7 >^ 7 x 'J > $ h 7 >^ 7x 'J >t» (#!ixJ£> ^ 

u>y7r/f ^7iE jc^vv^u (p-r < /xf^x-f 

;v) -N.N.N'.N'-fF^ ?7xnH5^yl/-h> 
; V7 n A^f y-N, N, N', N' - r f 7» i 7 
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V >4fcl±>f >mmm ($I;if£, #tfbl££&> *ft3EI&, mm 

FD^yy'nV^ TXn;l/lf>m) &«*7Git Ag+, Al 3 + 

, Ba2+, Cd2+, Co2+, C r 3 G e 4 Se4+, Br", I 
-> Mn 2 F~> S i 4 v5+, Mo 6+ , N i 2 + > Rb+, Sn2 
+ , Zr4+) frbMIRZtlZ imXlZ*tlVJ>±<Df&fr*<£m?Z1><D'l?$>&o 
[0 0 3 6] 

&ib\ JfiLflWKfeWO— #^2 001-50830 2-S^&$fcfc RlfcllWfrJ* 

JflLvtSm (KSR) Lt Invitrogen ftfrtbmMZtiXlSt) , ^KA^nJM 
-(:-$> 2>o 

[0 0 3 7] 

±|BLIF, 2-ME&0 f KSRte, J&SggJfe't'Kis^-C, filfftit, 1 
~ 1 0 0 0 0 u n i t/mK 1- 1 0 0 0// M, &tf0. 5-90% (v/v 
) 0*&aft£ % jtfiKlilOO-lOOOuni t /m K 1 0 - 1 0 0 fi M 

lCi<57.0-8.2, 0iL<li7.3-7.9 LTl£JB£;ft&o 
[0 0 3 8] 

*vCJ:v> 0 »j£3|3y&tf>$&£\ x~ 1 0 0 0 x) £ UTSIft 
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o 

[0 0 3 9] 

3>*Hfjh"t*o M^ffitii, milt, iffliifs JtoW-iiiBRit^icrjia 

[0 0 4 0] 
[0 0 4 1] 

v «^v> 7*, ^f^, HV^4r#trPS*L», MU Jfe* 

i><7)x-$>2> 0 &m&ftfflj&<r>&#wtLx\** es*> EGmm, ecmm, 
aps»> MAP»i^^:tw^o mmis*h&Mmmt, 

[0 0 4 2] 
[0 0 4 3] 
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n->$f?gyu ba-/l/J N ^±1=± (2 0 0 1^) ^ Hogan, G. «b81 : "v^^E 
<£>$|f£ : A Laboratory Manual, Cold Spring Harbor Laboratory Press, Plainv 
lew, NY(1994)> Robertson, E. J. I:»>fc^Wil> A Practica 
1 Approach, IRL Press Oxford, UK (1987) & fc'Offi«*#m LXM£.M&fc1r 

[0 0 4 4] 

(phosphate buffered saline : P B S) "C 1 ~ 2 Is] V U ^<£>f&-hfr 
i<?)f'J^»-EDTAit (0.2 5% h V "/'>>'— 1 mMEDTA, PB 
S*) J:^:»Lt5«tt^ 0 f'^v>If 

^ij^^tfPBsfTt tijto.y» * ^tf e s mmmmmmm.^mm (ccmm+lif 
+ 2-me) fcaamu yyizx nmmMKfrmt&o zommmm 

%C0 2 T^it^o 
[0 0 4 5] 

^Bj^<^-o^m^^ it, 0.1% (w/v) -t'^^v^-c^a 

ZZ.\z7V~-YMm cm2iU0~100 0^O#f£tt##ffl)&£*£ 
<o 7 p U-h*C02'f^^^-rt^i^ 3 7*0, 5%C0 2Tt^i 
i-^, c r7n--^=tL^"b (^0x-^> E 1 4 t g 2 a«-?te7 B^ft) . ff 

Lv^^j^t int. m^i-^>o ^t^^t-rii, h vf^ymmmtt^tsw 
s^mm-r^^t^mt lv» 0 

[0 0 4 6] 
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[0 0 4 7] 
[0 0 4 8] 

mmtm&^&tmnmm. (00 *.urv**©E sinus) &**u mmg-m®. 

[0 0 4 9] 

5fc$Mfc=*n^-<a3£j£ti\ ^Jx.^-f vav> (Leischman) 

S S E A - 1 > 3 > 4 £lM * ^O^^fkjfflia^ - * - (DftfeZfofaxmW-f & i 
kt'Brt6t?2b&o £ 0 c t -3/4*t{*^R e x- lflftg^f&StK 

[0 0 5 0] 
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GMEM, 10%KSR, 10^M2-ME, lOOOU/ml LIF> 
0 . 1 mM»7 ^/E 1 mM tf ;V bf h V V A 

^tif i cm2i^ttim i zmmL, i o omzmm-tZo 

igm&i*: 3 5%C0 2 

7Bm^$izwimL, &tm&fflm,n*Mt?v=---<7)m. (/icm2) k 

[^3] 



^ft^n^-COt (/cm 2 ) 




0 




1 — 5 


+ 1 


6—10 


+ 2 


1 0«J: 


4- 3 



[0 0 5 1] 
[0 0 5 2] 

«Jg#ffl*:/hi£i&^ (1) S«ia#H^ (2) JflLVt, (3) 2 

(4) ^*ffl)&£v& Lfc 4 to&Wm § fctffU ( 
1) ~ (3) 3&^W$^-rv^^tC(i N (4) tf>#3El±!ft2rci±fc<, 4???- 

^>ih ^ Blfg-e^^o ttz, (4) ^t^*1t«i:LfcSte\ (2) * (5) JflL 
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TKE Sm^^1"^- ^ ^"ST^^'b Ltbtto 
[0 0 5 3] 

[0 0 5 4] 
[«^!|] 

«#!)1 

LT, (Glasgow minimum essent 

ial medium : GMEM ; Sigma *±) Sr'Kffi U ^ttH ( 1 ) 1x10 3.u/m 1 
LIF (ESGRO, Invitrogen *t) , (3) 0.1,uM 2-^;t-#7 s h^* 
(?-j&9>f 7-***fc) . (5) 10% (v/v) KSR (Invitrogen 1± 
) ^aL/;Mlm 1 T% 10 0«O^JfM#N££ttE Sffllfe (E 1 4 t 
g2 a (Hooper, M. et al. , Nature, 325, 292 (1987)) > CGR8 (Mountfor 
d, P. et al., Proc. Natl. Acad. Sci. USA, 91, 4303 (1994)) fifth 
t4L/:ES«) 0.1% (w/v) -b*7f >»|siUT, •tf^>' 
4tL*: 1 2 ^i/l^V- h<£> 1 ^x^-e, 37t, 5%C02Tt^SL/: o 
[0 0 5 5] 

(Leischman) (1.5g Leischman Staining : Sigma tt/L ^ 9 J ->U 

n ~ - £ mmt tz \t%mmmxmm l Jtis*, saw K*5M&ra **t» t *: 

3P--«)W±, ^<B*f>tL4**o^ (Ell (g) ) o ^©«©fSIt: 
> ^ (2) 0.3% (v/v) FCS»DU^ifl»t, 1 

$zfritz2u=.- : &mm$> *>*itz (mi (d) ) 0 zoztftk, (1) + o 

) + (5) OlSttt, (2) FC StC«*t**^fb3D--3^jfttc^4* 
^&JtoLTv>*fc#;L&*Lfco ( (1) + (3) + (5 
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) ) X\ *7*.)V2k*) 1 0 0 0«±^)ES»^*nt *^b^n^-^ 
fttJ&tfWftbtitZo ^.(D^mB.^^±m (conditioned medium : CM) SrftH-ift 
J£l0% (v/v) -e^^lC»LT, 1 0 OiSOE S*fflJ&£i#« 

¥JSj7i@<£>7fc5Mt: =i n ~>-<Dfcmm*b hfitz (Ell (f) ) 0 

to 

[0 0 5 6] 

^tiTtMffi^^f-K* (1) + (3) + (5) *#tf^it:»U ES«t 
3 71C, 5%CO -eco*^k3n^-^fg$ril^t^o ^r<0 

ETiffli 7f- * -9 - -te^f^t ^ -/f - K * » L fc^Sfe K 43 wc, 3£ 
flgft K W h & E S ,1tt<7>*5Mfc 3 n - - V>l$,mm*> hfrtz (HI ( e ) ; ^ 
•/f KtUACTH*«ffl) o fc*3* Ell (a) ~~ (c) t±. GMEMt L I 
F t 2 -ME^t ) *l»^«St:'e-mF C S KSR+3fc3$*BIB&i3J: 
IFF C S *mi)WLtzW!&*7Fto 
[0 0 5 7] 

Cflh<D^-ff- K^;V^>co^m:o-C*^3n^->S:fMtfcE S« 

ttr^i9 (mi) . ^wmmi&mM^m-r&^m^o c t-3/4^1 

[0 0 5 8] 

HJfe#i2 

±ia#yfeM 1 k&^x, m^Ltzim^y 0 ^- v<d %xMi>i&Mmx^±^m 

, mffi&mWi'blgmz (1) LIF, (3) 2-MEM (5) KSR»l 
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